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Makoto Nishida* : Types of spore germination in the ferns** 
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Fig. 2. Transition of pattern of spore germination from tripolar hymenophylloid to 
polypodioid (a-d) and from tripolar trichomanoid to aspidioid type (e-h). Aspidioid type 
is often seen in Vandenvoschia maxima (i-11. Young prathallia of Gonocormus minutus 
(m-q); n and o suggest aspidioid type, i-1: after Stokey (1940), m-q: after Kurita & 
Nishida (unpublished). 
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Fig. 3. Germination and young prothallia 
of Mecodium scabrum (a-d) and of Ceratop- 
teris (e and f). In Mecodium, cell division 
within spore coat is obvious (a-c), and pro- 
thallial cell firstly appears. In Ceratopteris, 
primary rhizoid firstly appears (f), and secon¬ 
dary rhizoid is often produced from basal cell 
as a remnant of tripolar germination (e). a-d: 
after Atkinson (I960). 
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Fig. 4. Young prothallia of Osmunda regalis 
(a), O. cinnamomea (b) and of Anemia, a & 
b: after Stokey and Atkinson (1956). c-e: after 
Atkinson (1962). 


H,& Mo X '> 7"II © AS-? © £ 

ZX&Z 5 0 

I Bipolar germination 

(B type) 

t JEfclio-jj 

fRUC#^a o 

|ftj: Eusporangiatae, Osmundales. 

II Tripolar germination 
(T type) 




II a 3 *T y J ~7 Tripolar Hymenophylloid series (Th series) 

II a-l n 'y J 7'M Hymenophylloid type (Th^ 






5 


6 









June 1965 


Journ. Jap. Bot. Vol. 40 No. 6 


167 


$IJ: Hymenophyllum s. 1. 

IIa-2 H. scabroid type (Th 2 ) 

Up 

: Mecodiutn scabrum , M. sangidnolentu.ru. 

IIa-3 T^—ZTM Aneraioid type (Th 3 ) 

mmwmrn^taK.{mo 

$[): Anemia, Mohria. 

II a-4 Polypodioid type* (Th 4 ) 

i >}\\: Polypodiaceae s.st., Gleicheniaceae, Plagiogyriaceae, Matoniaceae, Dip- 
teridaceae,** Cheiropleuriaceae,** Grammitidaceae,** Vittariaceae (excl. 
Antrophyum ). 

II b HW-iA t- y d y % Tripolar Trichomanoid series (Tt series) 

IIb-1 rfr 7 7°jr%l Trichomanoid type (Tt x ) 

$IJ: Trichomanes s. 1. 

IIb-2 ; ?!'7 7 tl'S Ceratopteridoid type (Tt 2 ) 

blitz 

W 0 1?i]: Ceratopteris. 

IIb-3 Aspidioid type*** (Tt 3 ) 

$|J: Dicksoniaceae, Cyatheaceae, Pteridaceae s. I., Aspidiaceae s. 1., As- 
pleniaceae, Blechnaceae. 
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Fig. 5. Phylogeny of the patterns of spore germination in the ferns on the view¬ 
point of “Merkmalsphylogenie”. 

B', T* and T” are presumable prototypes of B, Tt and Th respectively, f: Without 
protonema stage, p: prothallial cell firstly grows, r: primary rhizoid grows at first. 
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Fig. 6. Spore germination of some mosses 
and liverworts. 


a-d: Anthoceros (after Campbell 1913), e: 
Chomiocarpon (after Schiffner 1909), f: Neesiel- 
la (after Schiffner 1909), g-h: Blasia (after 
Schiffner 1909), i: Trichocoleopsis (after Inoue 
1956), j: Wiesnerella (after Inoue 1957), k-m: 
Funaria (after Muller 1909). 

Almost of the all mosses and liverworts 
produce firstly a germ tube which is homolo¬ 
gous with prothallial or basal cell in ferns. 
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Summary 

Momose (1942) recognized three types of spore germination in the ferns, 
namely centrifugal, tangential and centripetal germination. In centrifugal 
germination, a prothallial cell is separated from opposite side of basal cell to 
primary rhizoid and grows in opposite direction to the growing direction of 
primary rhizoid. In tangential germination, a prothallial cell grows perpendi¬ 
cular direction to the growth axis of primary rhizoid and the septum of the pro¬ 
thallial cell crosses with that of the primary rhizoid. In centripetal germination, 
a prothallial cell grows like in tangential germination but basal cell elongates 
before the prothallial cell is separated, thus septum of the prothallial cell never 
crosses with that of the primary rhizoid. But germination pattern found in 
Hymenophyllaceae and in Ceratopteris could not be applicable to any of 
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Momose’s three types. 

Recently Atkinson and Stokey (1964) recognized two fundamental germi¬ 
nation patterns, namely bipolar and tripolar germination and the latter is 
divided in two types, hymenophylloid and trichomanoid types. But they could 
not treat general ferns but only Osmundaceae and Hymenophyllaceae. Momose’s 
centrifugal type is equal to bipolar germination of Atkinson and Stokey. I 
have suggested here that tangential type is a derivative pattern from tripolar 
hymenophylloid type and centripetal is from tripolar trichomanoid. Germina¬ 
tion pattern of Ceratopteris seems to be intermediate stage of transition from 
trichomanoid to centripetal type. Transferring from trichomanoid and hymeno¬ 
phylloid to centripetal and tangential types respectively, spores have become to 
establish definite germination pores (a part of tripartite ridge), to produce 
primary rhizoid firstly instead of prothallial cell. Tangential and centripetal 
are inadequate names as they are not always in conformity with growing direc¬ 
tion of prothallial cell. I would like to rename tangential and centripetal ger¬ 
mination by polypodioid and aspidiod type respectively. 
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